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(64) Toy vehicle tteerlng maehanfem 

(57) A toy vehlde comprise* a powered 
steering mechanism Including a 
eteertng arm 1 pivot able through a 
limited arc to elder at least o no Wheel 2 
of the vehicle, and a reversibty drivabls 
rotary tranarnlaalon member 15 
drhdngry connected with said steering 
arm to aalectebly pivot the same In 
either direction of steering operation, 
the driving connection 17,19 between 
the aald transmission member and the 
aald ateering arm being euch that when 
the ateering arm reaches the Lhntt of its 
ptvotar movement In either direction the 
said driving connection h autometkelly 
disengaged to enable further rotation of 
the said transmission member without 
further movement of the steering arm, 
but iaautomatlcelly reengaged at least 
when the direction of rotation of die 
tran emission member Is reversed. A 
reversible motor 9 controlled by cebleor 
radio drives a transmission member 19 
provided with receeaes 19 which 
co-operate with protrualona 17 on 
fiexlblewlnga \Saf thasteeriqganm 1. 
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SPECIRCADON 

Toy vetifete steering mechantai 

6 Thlsinventlon relates to powered steering mech- 
anisms for toy vehicles and has as its primary object 
to provide auch a mschantem which, 88 wall as par- 
mhtlng a steerable wheel or wheals to be turned 
through a selectable angle fn eitherdirectlon r also 

10 Incorporatesmeanfiforpreventlngovarloadingof 
the mechanism. 

According to the Invention there ta provided a toy 
vehicle having a powered steering mechanism in- 
cluding a steering arm pEvotable through a limited 

IB arotostBera1lBartonewheelofthBvehicla,anda 
revere fbiydrfvsble rotary tranBmlBfllon member 
drivtngly connected with said steering arm to sefec- 
te Wy pivot the same in either direction of steering 
operation, the driving connection between the Bald 

20 tran^miwfontnemberandtheealdateen'ngarm 
being such that when the steering arm reaches the 
limit of Its pivotal movement En either direction the 
salddrMngecnnectfonts automatically disengaged 
to enable-further rotation of the said transmission 

26 member wftboutfurther movement of the steering 
arm, but is automatically reengaged at least when 
the direction of rotation of the transmission member 
fs reversed. 

Wfth such an arrangement, rf power continues to 
30 be supplied to the 8 aid rotary transmission rnernber 
to rotate the same despite the fact thet the said steer- 
tng arm has reached one of the limits of Its pivotal 
movement the drtvf ng connection between such 
partB la automatically disengaged, us preventing the 
36 mechanism from being overloaded and possibly 
damaged. 

in a preferred form of the Invention the said auto- 
matic disengagement of the driving connection is ef- 
fected by a camming action between the said rotary 

40 transmission member and dnVe-receMng means on 
the said steering arm which means Is normally drtv- 
fngly engaged by the said transmission member. 
The said rotary transmission member fs then prefer- 
ably formed with at (east one opening speced from 

45 its axis of rotation, the said drive-receiving means of 
the steering ann normally engegrng in said opening 
endths Bald camming action being effective to dis- 
engage the said drive- receiving means from said op- 
ening. Morepreferably,thesaki rotary transmission 

60 member is formed with a ring of said openings cant- 
ered on Its rotary axis, the said drive-receiving 
means oft he steering arm normally engaging In et 
least ona of said openings, and said further rotation 
of the transmission member causing the said drive- 

65 receiving means to automatically engage In the ne*t 
succeeding opening or openings In the ring. With 
such a preferred arrangement Unlimited further rot- 
ation of the rotary transmission member Is possible 
without overloading the mechanism, as the said 

60 drtve-receMng meansofthaeteeringarm issue- 
cesslvely cammed outof engagement with each op- 
ening In turn as euch further rotation continues. 
When the rotation of the transmission member is re- 
versed, however, the automatic reengage ment of the 

65 said drive-receiving means In one or more of the ring 
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of openings readies the mechanism for steering op- 
eration in the other direction as soon as is desired. 

Preferebtythe said rotary transmission member Is 
a flat gear wheel, the said ring of openings being 
70 formed In a face of the gearwheel between Itscentre 
and its toothed periphery. Such a gearwheel may 
conveniently comprise theflnal element of a reduc- 
tion gsartraln connected to a prime mover for the 
powered steering mechanism, such as a miniature 
76 electric motor, located Inf he vehicle, In a preferred 
form of the Invention the said reduction gear train 
comprises, in the order stated, a first worm gear on 
an output 8haft of the prime mover, a flat gearwheel 
mashing with the eald worm gear, a second worm 
SO gear fixed to the said flat gearwheel, a pinion gear 
meshing with the said second worm gear, and the 
said rotary trans mission mem bar mashing with the 
said pinion gear. 
An embodiment of the Invention will now be des» 
8S cribed by way of example and with reference to the 
accompanying drawings, in which :- 

Ffgura 1 Is e plan view of the powered steering 
mechanism of a toy vehicle aoconcffng to the inven- 
tion, with the steering arm nearly etthe limit of its 
30 pivotal movement In one Erection; 

Figure 2\s a vertical longitudinal medial croas- 
eectional view of the apparatus of Figure 1 ; 

Figur&3 is a cross-section on the line III -III of 
Figure % showing the driving connection to the 
95 steering ami engaged; and 

Ffgure4\s a view similar to Rgu re 3 but showing 
the driving connection disengaged 

Referring to the drawings, a steering arm t Is con- 
nected to the front wheels 2 of a toy vehicle In a ccrv 
100 ventionei fashion, via a vertical steering pin 3 engag- 
ing fn a slot 4 In a cross member 5, and linkage 
mem bars 6. The steering arm 1 1 a fixed to e vertical 
shaft 7 journal led for rotation i n the vehicle body 
structure, and the pivots [ movement of the steering 
105 armaboutthe axte of the a haft 7 In each direction of 
steering la limited by the engagement of the forward 
facaof the cross member 5 with pillars 8 of the veh- 
icle body structure, the apparatus being shown in 
Rgu re 1 with the steering mechanism nearly atthe 
110 limit of Its right hand steering movement. 

Steering movement of the steering arm 1 ta pow- 
ered by a reversible miniature electric motor 9, which 
drives the steering arm througha reduction gear 
train com prising a first worm gear 1 0 on the output 
115 shaft 11 ofthe motor 9, a flat gearwheel 12meehing 
with the worm gear 1 0, a second worm gear 1 3 fixed 
to the gearwheel 12, a pinion gear 14 meshing with 
the worm gear 13, and a final rotary transmission 
mam bar in the form of a flat gearwheel 15 meshing 
120 with the pinion gear 14, the gearwheel 15bsJng 
mounted for rotation on tha vertical shaft7carrylng 
til e steering arm 1 so thatthe gearwheel 1 5 and the 
steering arm are rotata We and plvotable respectively 
aboutthe same vertical axis. The motor 9 le re- 
125 veraibly tirivable by a user in anysuitablafashion to 
atesr the toy vehicle, for example by a cable connec- 
tion or by radio control. 

The driving connection between the rotary trans- 
mission gear 15 and the steering arm 1 is by way of 
130 drive-receiving means in theform of a pair of flexible 
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wings 1 6 extending In diametrical ly opposite dir- 
ection afrom the shaft 7 and having drive- re ce fvin g 
portions In the form of upstanding pro true! ona 1 7. 
The gear wheeM 6 reformed on its underneath flat 

5 face 18 wfth a ring of recesses 19, a diametrically op- 
posite pair of which normally receive the respective 
protrusions 17 on the arms 16, to enable drive to he 
transmitted from the gearwheel IStothe steering 
arm 1 . Thus the wheels 2 are steerable eelectably in 

10 ertherdirectlon r to a selectable degree, by.openrtion 
of the motor 9 in the a ppropriste direction for a n app- 
ropriate time, to rotate the shaft 7 and thereby pivot 
thestBerirrgarml toefFeirteteefIng movement ofthe 
wheels. 

IS If, however, the motorcontinues to bedrtven In the 
same olfaction when the steering mechanism has 
reached the 1 frrrft of Its movement in one or other drr- 
ectio n, the driving connection between the gear 
wheel 1 6 end the steering arm 1 is automatically dls- 

20 engegedby the continued rotation of the gear wheel 
having a camming effect on the protrusions 17 to 
cam them out of the pair of recesses 19 in which thay 
were Bngaged, as shown in Rgure 4> thus enabling 
the rotation of the gear wheel to continue whilst the 

25 steering arm remains stationary at the Umttcf Its 
pivotal movement. As the rotation of the gearwheel 
1 6 contfnties further, the protrusions 17 wilt clfcklnto 
therrertpafrof recess 19,andmm 
those recesses In turn. However, when the direction 

30 of operation cf the motor 1b eventually reversed, the 
protrusions win remain In an appropriate pair of re- 
cesses to permit steering movement In &e other dir- 
ection* Thus any overload on the mechanism Is ef- 
fect! very prevented. 

CLAIMS 

1. Atoy vehicle having a powered steering mech- 
enlsm Including a steering arm pJvotable through a 

40 limrtedarctosteerat least one wheel of the vehicle, 
andareverslbJydrivable rotary transmission 
rnember drfvtngly connected with said steering arm 
to eetectably pivot the same in either direction of 
steering operation, the driving connection between 

46 the said transmission me no bar and the sal d steering 
arm being suchthat when the steering arm reaches 
the limit of its pivotal movement in either direction 
the said driving connection la automatically disenga- 
ged to enable, further notion of the sal d t ran em is- 

60 sion member whhoutf lirther movement of the steer- 
ing arm, but Is automatically reengaged at least 
whsnmedi rectionof rotation of the trensmisslon 
member Is reverBBd. 

2. Atoy vehicle as claimed In claim 1, whereinthe 
55 8aideutomatlcdieengaBerrterttof ths driving con- 
nection Is effected by a camming action between the 
said rotary transmission member and drive- 
receiving means on the said steering arm which 
meanels normally drtvlngiy engaged by thesaid 

60 transmission member. 

8. Atoyvehids as claimed In daim2, whereinthe 
said rotary transmission member tafdrmed with at 
least one opening spaced from its axis of rotation. 



mlng action being effective to dl sang age tha said 
drive-receiving meensfrom said opening. 

4 Atoy vehicle as claimed In claim 3, wherein the 
said rotary transmission member fa formed with a 

70 ringofaaidopBningscanteredonltsrotsryaxISjtiie 
said drlve-receJvf ng means of the steering arm nor* 
malty engag Ing In at least one of said openings, and 
said further rotation of the transmission member 
causing the said drive-receiving means to automatic- 

75 ally engage In the next succeeding opening or open- 
ings in the ring. 

5. Atoy vehicle as claimed In claim 4, wherein the 
said rotary transmission member Is a flat gearwheel, 
the seld ring of openings baingrormed In a face of 

80 the gearwheel between its centre end its toothed 
periphery. 

0. A toy vehicle as claimed in claim 5, wherein the 
said drive-receiving means on the steering arm com- 
prises e pair of drive- receiving portions engaging In 
65 two diametrtcfllryoppoBJteone8of said openings. 

7. Atoy vehicle as claimed In claim 6, wherein 
said drivenwelvlng portions are resilientfy urged to 
engage in said openings. 

8. Atoy vehicle aadajmedlndalmfior 7, 

90 wherein a pivotal mounting shaft of the said steering 
arm also mounts tha said transmission memo erf or 
rotBtion,theBaldcMve-re calving portions ofthe 
steering arm being provided on exten si oris thereof 
extending radially from the safd shaft 

35 9. A toy vehicle as claimed in any of ctefme 5 to B, 
wherein thesaid openings are In the form of re- 
cesses in thesaid face of the rotory transmission 
member. 

to. A toy vehicle as claimed In any of claims 5 to 
100 9, wherein the said rotary transmlssfon member la 
the final element of a reductlongear train connected 
to a prime mover for the said powered steering 
mechanism, located in the vehicle. 

1 1. Atoy vehicle aa claimed in claim 10, wherein 
105 tha Baid reduction gear train comprises, in the order 

Btated,a first worm gear on an output shaft of the 
prima mover,aflaf gear wheel meshing with the said 
worm gear, a second worm gear ftxad to the said flat 
gear wheal, a pinion gear meshing with thesaid 
110 second wormgear, end the said rotarytransmlsslon 
rmmbermeahtngwfth the said plntongear. 

12. Atoyvehtcla as claimed in claim 10 or 11, 
whereinthe saldprima mover laa miniature electric 
motor* 

115 13. A toy vehicle having a powered steering 
system substantially bb hereinbefore described with 
reference to the acoom psnying drawlnpe. 
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